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I ABSTRACT - o
- . This document outlines a computerlzed management tool
e de51gned to~énable building managers to-identify energy consuhptlon,
E ' as related-to types and uses of school facilities for the purpose of
£, evaluating and mariaging the operation, malntenance, modlflcatlon, and ®
) plannlng of new facilities. Specifically, it is expected that the .
P 'statistics generated will (1) provide information to aid 1n. .
- evalluating the ‘human element of operating ‘the fa0111ty, w1th
. reasonable con81deratlon for the cost of  energy cons d; (2) .

- 1dent1fy malfunctlons of equipment and/or cagntrols th tvmesult in .

unusual, consumptlon of energy; (3) 1dent1fy 1nefflclent1equ1pment

that should be modified or replaced; (4), nrovade a comparatlve . .o
L evaluation of different types of building enclosures ih terms of s
" energy consumed; (5) provide- a comparatlve,evaluatloq of different
types of mechanical systems in tefms "of | energy: consumed° and (6)
prov1de statistical information for forecastlng energy consumption
and managlng budgeted funds. . (Author/DN) - /
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Il ) f*  Tn light of current statistics aund publicity on the “Energy Crisis”, the . o

1 - Y > .

related problems of pbllution,nénd,inflgtioné}y energy cost projections, there

-
- - -

.appears to be a definite necd for a more effective management ol to* better
S . ) . . "
v 4
: - ‘oo ' e . ° . . .
identify the éffect of the jinteracting of the many variables involving school .

'facilipiesnand energy requirements. Cbmpuger;stétis;ics should identify energyl /
. - . . . . ~ 7 /
consumption a5 relatel to types and uses of Schuol Facilities for the purpose ,

- ¢ .

of cvaluating’gnd managing the operaﬁions, maintenance, modifications, and planning =,

. -
LA

of new facilities., At present we'are operating on general guidelines as.-to when i
o N R N .
- to turn off.lights, and under what conditions we modify comfort levels (night set

back) or turn off enefgy consuming equipment. Bilis are paid zs submitted with .

little information beinpg available to* evaluate perﬁormagqe both human and mechani-~

cél, or efficiéncy of energy ptilization. . . i ,
- 7 . ' s ’ '
Our current budget for electricity and gas is $1,777,905.00 and represents

1.825% of the operating budget'éf the Board of Education for the 1972-73 school

year. Possibly we can effect as much as a ZZ'ér $35,000.00, annual reduction of

energy cost, and at the same time obtain valuable information that will enabler

. -
al

~uUs to build into~sghccls both new and pla thoééﬁieat&res and modifications that

. .. i .
will give true economy to the overall management .of facilities, as well as conserve
. v , ’ - . ° e
energy. ' . . . , )
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o OBJECTIVES * T . AP R 2 B
::{ 1. Provide information that will aid in evalu':tfng_'._t;‘xe human -eienent _/ .
) . of operating the facility.w:ith reasonable_consideration for the
. - cost of enep{zy c’;'onsumed. -‘ ' o — o ) o N
) . 2. Illentify mz;lfuncti“.oné o-f: equi;)men;t and/pr controlsAth.at result in
' unuseal c'onsnmptlon’tof energy. _‘ — . ‘. - ~
. . d ¢ . PR
3.  Identify inefficient equ1pment, that shou;td be.replaced or modiflid. ) _
t.m 4s# Provide a¢.c0n¢/¢zrati»e evalua..mn of (u.ffar!‘.nt £ypes, of building
) enclosutes in terma of energ v consumod. Uould be usefrt.l in planning .
’ of new and modif‘ylng of ex:(sting facilltles. ) ‘i . .
% 5. Prov1de a co;pc.rative evaluation of different typ”es of" mechanica-xl i -
g + systems in terns o;c' energy:__consumed. lG;nl;l be uséful in plannlng R . . 0’
°. new or movd'ifyin;z‘ 9f existing mechanic_;lal .systems t;)' iinprnvg cor;-x;fort.: i , ¢
“ ] level or contr-o} ene;:gy cost. . . . ' L . _ o
: ’ ' 6. 'Provide.,stat':'igtic'al.informatinni for for_ec‘a.xsting ene;gy‘ co'nsumiition and - . ) .
‘ ) ‘ - managing budgeted funds. R ' - _ . : ?\ R . ‘
| R S ’ - s ]
: ’BASIC INFORMATION' . . . . . o
| f Area of building measurgd in square.feet or.possibly 1,000's of square fect. i
1 . | Volume of buildings measured in cui)ig; eet or nessibly I,Gdof'é of\c‘ubl; feet. . .
2 ) ) !' ‘Enclpsure‘) - general classif%catibn of bix‘i.ld__;."ng a; related to heét' gain and :
: "heat loss. - ) e - i S - ¥ ' )
- ’ Numbfzr\of Stories . . . Cor;e 1, 2; 3, 4 ‘
‘ Glass Area Expe.rior leassrc;'omrwai].. . ' T
L : .Code 1 . 40% or ﬁrofe "'(olhtll'er__\d'esigns‘whgre maximum wind;\{v's
o . ‘were employéd for light and ventil‘a\tion). B -
W A ’ Code 2 10} or less (newer desii;ns with reduced window '_ i ' T

.

areas usually A/C. ' ~ . . /: "
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~ _Cenfipurhtion of Fleor Plan
2 T

-

] ° . ° X ) A\ 3
S . Code 1 ¢ Single loaded corridors without interior core areas.
. RN . . . .
l . [ * . Code 2 -.Double loaded corridors without interior core arcas. .
| ) : . Code 8  Perimeter type classrooms withes® interior core areas.
r .. T T S . . "
- A . Code 4 -Qpeq;plah with interior .ore areas.

, ~ ° . 3
- Numher of stories N .
. - ~ !

Redured glass, area 107 or less (newer design)-

" - - 1) . . . R )
Perimeter type classrooms with interior core zreas ,///
» . v
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Méchanical Systems - general classification based on iﬁentifying characteristics
g N = <, . . . - - 4

~ *

e 7 - B
Piping and/or Distribution System. =
Code 1 *+ Heating only from central plant. .
. - l
Code 2 ' Heating only from package units direct fired. o

-CQde 3. - ‘Heating and A/C'ffom-paékage units. . . .

- " Code 4 -* -“Iwo “pipe hydronic system with heating and A/C.
Code 5 Fqu;r%ipe'hydronic for heating and A/C.

Code 6 f?our.pipe hydronic ‘for heating and A/C with terminal reheat.

$

. . N
*Dflution Factor Piping and/or.Distribution System
- _ . » \

-~

Terminal Fquipment ) >
g :

e,

Code 1 Direct transfer material cbnversjion and/or radfation.
~ " : « '

Codé 2 _ Direct transfer with 10-30% ventilation. °~ /% -
. . ] . . \ . .
. Code 3 Air handling with 100% outside air capabilities. .

- . - . /
Code & Air handling with 10-30% fresh air.
: A . ' .




\' 3 . ” -
) . J 1 :
. \ Q ‘-
. . P s ‘@ .
3 " . o \‘ '-". 4'
. N > L Ty . ’ ) : L ? T -
° . s*Dilution Factor for Terminal Equipment ; .
. . N - ‘ ¥ ‘ .
- fleat Source¢-or Mechanicai FEquipment . -
é;;g Code 1 Hot water boiler central system.
~ . . ‘&9&%} _," - . . ’ . .
. . Code 2 Steam boiler central system. ‘

- Code 3  ‘Package.units dircct fired.

4pilution Factor for Heat Soufce ot Mechanical Equipment

4
v

Cpoling Soirce Or Mechqnica;-ﬁquiphent ) : .
N ', -Code 0 ‘Ro ¢ooling provided . l -
Coe : o “Code 1: Water qﬁiller with cent;ifugé1'c0mp;éssdr: . R
. )
: . ) Code 2 tiater chiller Qith reciprocating combressor‘w;th watet.
{ ” cooled condgnger. B . . . Lo
’ . Code 3 Wat;r.chiller with reciprocatihg‘c;mpressor with airx

- cooled condenser.

-

.
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' = ~ “ w .
, L Code 4 Direct expansion.
’ ‘ . %bilutibn Factor of Cooling~56urce or Méc@anichl Fquipment

x

EXAMPLE:

¥
R

~

Two_pipe hydronic with heating and A/C

Dilution factor ) ‘, -

~

-

AMr handling with 100% outside air capabilities

Dilution factor

Hot water boiler central system

. ~ Dilution factor

Water thiller with centrifugal compressor
" - -

. i pilution factor
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VARTABLE INPUT:

AQurrent EFnrollment

.#*Dilution factor indicates what general percentage does not conform to the

x

Any fdcility that doesn't fit into

~

~

Y z

L4

predominate systém or equipment as detailed. 'A 5
Code 0 All arcas same chatacteristics.
Code 1 1—10%‘othéf ghan that detailed. ) .
Code 2 11~262'other than that detailed. T ' o
:' Cod;\3 21-307% other than that detaileé.
Code_ﬁﬂ_ﬂdZI 40/_cher than that-detaiieda .A ‘ ‘ ‘:
“"Code 5 . Al 50/ othér than that detailed. . . ©T
Eiggégm__; Identify gtade.leVel and type of program. Iéentif; any unusual l
E 2 fcnaradtenistic such,as heavy vocational where unusual energy '
’ requirements are to be noted. t - - \l
) Code 1 Any combination of énédes 1 - 6. . e ) ‘
B ' Codé 2 . Jr. High - any;combination of grades 7 - 9. I . .
~__;///"//' Code 3 Sr. High - any combination of gradcq 10 - 12,
. Code 4 Sr. Ulgh - (10-12) with heavy vocational program.
Cod; 5 §ombination’embracing grade.levels from both 1-6 and 7-9.
. nge~6 Combinatfbn eibracing graée levéls‘frég’yoth 7-9 3“4910-12-
Pﬁnc 7 Combinatiqn‘embracing'grade leveI; from 1-6, 7;9,°and 10-12.
- Coée'% . above clnssifications. ¥

Number  of noufs4in reéular openating séhedule for interval. Need sorie P

-

rathcring tcchnlque for determining the hourq of rg;n1ar opcracing time

for perdod covered by meter reading. Vould havca%iffcrcnt echedules for’
.8
schools having night cr other special programs that fall outside of regular
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Flectric: Consum Icipn for interval in kw, -

Electric Cost L for Jnlexval with demand chorec 1dentlfled.

Prpuiutie bt

Y \ ~

Gag Consumption for incerval in cubic fect or 100 cubic feet, depending on

- -

biiling unit. . ) .. : Co R o ’,
- o
~ Gas_Cost for ‘interval. T . o
lotal Enerey Cast - L
Degree Days Heating). Need thhering proceéure‘t; cover meter period
. Degtee Days Cooling) ".as re;ding§ are not all taken on saﬁe &i“z'zyT
VARTABLE_OUTPUT: - o - ‘ .
R Elect;ic consumption kw/sq. ft. of bui%ﬁing area. " A . !

.Electf&c consumption kw/cu.ft. of building volume. :

.

Flectric consumption kw/pupil -enrolled.

Flectric consumption kw/hr. of .reg. operation. . . .

. . - s -
. .

“5, 3 .. -
Llectric cost/sa. ft. of building area.

¢
Electric cost/cu.ft. of building volume. “ )
: ) ! ) ’ .
B 1
f’ffg%tric cost/pupilk Q\Folled. ’ .
ﬁlectpic cost/hr. of regular operation.
' Gas consumption cu.ft./sq. ft.\of building ‘area.
Gas cgigﬁmption cu.ft./cuft. of buflding volume. ‘
Gds consumption éu.ft.bupil gnrolled - e
Gas consumption cd.ft;/ﬁr. of regular operation. N
. ,’ ' //’
Gas cost/sq.ft. of building arca. ' .
AN i
L . / .
Cas cost/cu.ft. of building volume. . /o
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Total: energy cost/sa.ft. of building area. v '
- . - : ‘ o K ¥ -
Total cnergy cost/cu.fti of biiilding volumei ° - 4 ’
1 e - -
. .7 . - . . < .
. Total cnergy cost/pupil enrolled. ; - - .
’ . , ‘ . ’ v 3
Total,energy cost/hr. of regular operation. ’
*
‘ e ' . . '
| . : e J . -
Administration by exception’through ‘comparative statistics should be of . AN
crs o s . P o - . N 3
significani value in identifying good and bad characteristics of facilities R 4
P .- . i |
. and/or procedures. . - L -
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